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16 
CLAIMS 

1. A medical implant (1} comprising pscillator 
monitoring means (10) for monitoring the function of 
oscillator means (2) in the medical implant (1), said 

5 oscillator means (2) producing periodic pulses for use 
in the operation of the medical implant (1) , said qscil- 
lator monitoring means (10) detecting a deviation in 
said function and providing a deviation signal (D) indi- 
cating said deviation detection; and 

10 measuring means (20) for obtaining at least one 

physiological parameter (P) emanating from the human 
body, said parameter comprising a time component, and 
for generating an electric signal (E) related to said 
time component, said oscillator monitoring means (10) 

15 being connected to the measuring means (20) for using 
said electric signal (E) for said deviation detection. 

2. The medical implant (1) according to claim 1, 
wherein the monitoring means (10) comprises signal proc- 
essing means (11) for processing the electric signal (E) 

20 and for generating an oscillator status signal (S) , and 
comparing means (15) for comparing said oscillator 
status signal (S) with a reference signal (Ref ) . 

3. The medical implant (1) according to claim 2, 
wherein said measuring means (20) comprises sensor means 

25 (21) for sensing the physiological parameter (P) . 

4. The medical implant (1) according to claim 3, 
wherein the sensor means (21) comprises cardiac elec- 
trodes (22) for receiving cardiac signals (C) emanating 
from cardiac electrical activity, said cardiac signals 

30 (C) constituting the physiological parameter (P) anci : be- 
ing representative of the time component and forming an 
IEGM. 

5. The medical implant (1) according to claim 4, 
wherein said measuring means (20) comprises detector . 
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means (25) connected to the sensor means (21) for de- 
tecting the QRS complex and the T-wave of the IEGM, and 
for generating said electric signal (E) , said electric 
signal (E) comprising a QRS detection signal (Q) , and a 
5 T-wave detection signal (T) . 

6. The medical implant (1) according to claim 5, 
wherein said signal processing means (11) comprises 
counting means (12), said counting means (12) being con- 
nected to said detector means (25) for receiving the QRS 

10 and the T-wave detection signals (Q, Q 1 , T, T 1 ) , and to 
said oscillator means (2) for receiving the periodic 
pulses, 

said counting means (12) being arranged for count- 
ing the number of periodic pulses received between the 
15 reception of the QRS detection signal (Q, Q 1 ) and the T- 
wave detection signal (T, T 1 ) , and for outputting said 
number as said oscillator status signal (S) . 

7. The medical implant (1) according to claim 4, 
wherein 

20 said measuring means (20) comprises detector means 

(25) connected to the sensor means (21) for detecting 
the QRS complex of the IEGM, and for generating said 
electric signal (E) , said electric signal (E) comprising 
a QRS signal indicating the beginning and the end of the 

25 QRS complex; and 

said signal processing means (11) comprises count- 
ing means (12) connected to said detector means (25) for 
receiving the QRS signal, and to said oscillator means 
(2) for receiving the periodic pulses, said counting 

30 means (12) being arranged for counting the number of pe- 
riodic pulses received between the beginning and the end 
of the QRS complex, and for outputting said number as 
said oscillator status signal (S) . 

8. The medical implant (1) according to claim 4, 
35 wherein 
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said measuring means (20) comprises detector means 
(25) connected to the sensor means (21) for detecting 
the QRS complex and the amplitude of theQRS, and for 
generating said electric signal (B) ; and 
5 said signal processing means (11) comprises inte- 

grating means connected to said detector means (25) for 
receiving the electric signal (E) , said integrating 
means being arranged for integrating said amplitude dur- 
ing the QRS complex, and for outputting said integration 
10 as said oscillator status signal (S) . 

9. The medical implant (1) according to claim 3, 
wherein 

the sensor means (21) comprises at least one micro- 
phone for converting sensed periodic heart sounds into 

15 an electric periodic sound signal, said heart sounds 
constituting the physiological parameter (P) ; 

the measuring means (20) comprises detector means 
(25) connected to the sensor means (21) for detecting 
chosen characteristics of the sound signal, and for gen- 

20 erating said electric signal (E) indicating said charac- 
teristics; and 

the signal processing means (11) is arranged for 
outputting said oscillator status signal (S) based on 
said electric signal (E) . 

25 10, The medical implant (1) according to any one of 

claims 2-9, wherein the reference signal (Ref) comprises 
predefined threshold values, and wherein the monitoring 
means (10) provides the deviation signal (D) indicating 
whether the comparing means (15) determines the oscilla- 

30 tor status signal (S) to be outside of the threshold 
values, or not. 

11. The medical implant (1) according to any one of 
the preceding claims, comprising deviation handling 
means for handling a deviation in said oscillator means, 

35 said deviation handling means being connected to said 
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monitoring meauis (10) for reception of said deviation 
signal (D) . 

12. The medical implant <1) according to claim 11 , 
wherein said deviation handling means comprises 

5 a back-up system including back-up oscillator means 

for producing periodic pulses, said periodic pulses in a 
normal state not being used in the operation of the 
medical implant (1) , and 

switching circuitry connected to said main and 

10 back-up oscillator means for switching between the nor- 
mal state and a deviation state by disconnecting said 
oscillator means (2) and for simultaneously connecting 
said back-up oscillator means such that the periodic 
pulses produced in said back-up oscillator means are 

15 used in the operation of the medical implant. 

13. The medical implant (1) according to claim 12 , 
wherein said monitoring means (10) further is arranged 
for detecting a deviation in the function of said back- 
up oscillator means and for providing a deviation signal 

20 (D) indicating the detection of such a deviation, and 
wherein said deviation handling means is arranged for 
handling a deviation in said back-up oscillator means. 

14. The medical implant (1) according to claim 12 
or 13, wherein said back-up oscillator means is an RC 

25 oscillator. 

15. The medical implant (1) according to any one of 
claims 11-14, wherein said deviation handling means com- 
prises alarm means for producing an alarm signal when 
the received deviation signal (D) indicates a deviation. 

30 16. The medical implant (1) according to any one of 

the preceding claims, wherein said oscillator means (2) 
is a crystal oscillator. 

17. A method of monitoring the function of 
oscillator means (2) in a medical implant (1) , prefera- 

35 bly a heart stimulator, the method comprising 
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obtaining at least one physiological parameter (P) 
emanating from the human body, said physiological pa- 
rameter (P) containing a time conponent; and 

using said physiological parameter (P) in monitor- 
5 ing the function of said oscillator means. 

18. The method according to claim 17, wherein the 
step of monitoring said function comprises 

detecting a deviation in said function; and 
providing a deviation signal (D) indicating said 
10 deviation detection. 

19. The method according to claim 17 or 18, wherein 
the step of obtaining said physiological parameter (P) 
comprises 

sensing said physiological parameter (P) ; and 
15 generating an electric signal (E) based on said 

physiological parameter (P) ; and 

wherein the step of detecting said deviation com- 
prises 

processing the electric signal (E) and thereby gen- 
20 erating an oscillator status signal (S) ; and 

comparing said oscillator status signal (S) with a 
reference signal (Ref ) . 

20. The method according to any one of claims 17- 
19, wherein said physiological parameter (P) is a car- 

25 diac signal (C) emanating from cardiac electrical activ- 
ity, said cardiac signals (C) being representative of 
the time component and forming an IEGM. 

21. The method according to claim 20, wherein the 
step of processing the electric signal <E) comprises 

30 detecting the QRS complex of the IEGM; 

detecting the T-wave of the IEGM; 
receiving periodic pulses from said oscillator 
means ; 

counting the number of received periodic pulses be- 
35 tween said detection of the QRS complex and said detec- 
tion of the T-wave; and 
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outputting said number as the oscillator status 
signal (S) . 

22. The method according to any one of claims 19- 

21, wherein said reference signal (Ref ) comprises pre- 
5 defined threshold values; and 

wherein the step of comparing said oscillator 
status signal (S) with a reference signal (Ref) com- 
prises 

providing a deviation signal (D) indicating whether 
10 the comparing means (15) determines the oscillator 

status signal (S) to be outside of the threshold values, 
or not. 

23. The method according to any one of claims 18- 

22, further comprising the steps of 

15 receiving the deviation signal (D) provided by the 

comparing means (15) ; 

handling a deviation in said oscillator means (2) 
when the received deviation signal (D) indicates a de- 
viation. 

20 24. The method according to claim 23, wherein the 

step of handling a deviation comprises 

activating a back-up system comprising back-up os- 
cillator means for generating periodic signals, said pe- 
riodic signals in an normal state not being used for the 

25 operation of the implant; and 

switching between the normal state and a deviation 
state by disconnecting said oscillator means (2) and for 
simultaneously connecting said back-up oscillator means 
such that the periodic pulses produced in said back-up 

30 oscillator means are used in the operation of the medi- 
cal implant. 

25. The method according to claim 24, further com- 
prising the steps of 

detecting a deviation in the function of said back- 
35 up oscillator means and for providing a deviation signal 
(D) indicating detection of such a deviation; and 
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handling a deviation in said back-up oscillator 
means. 

26. The method according to any one of claims 24- 
25, wherein the step of handling a deviation comprises 
5 activating an alarm signal. 



